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DETAILED ACTION 

Response to Amendment 

1. Examiner acknowledges response filed 16 April 2007 containing amendments to 
the claims and remarks. 

2. The previous rejection of claims 1-5, 7-12, 15, 16, 27, and 28 under 35 U.S.C. 
102(b) and claims 6, 13, 14, and 17-26 under 35 U.S.C. 103(a) are withdrawn in view of 
Applicant's arguments and amendments to the claims. Examiner notes that Applicant 
has cancelled claim 7. 

3. New grounds for rejection necessitated by Applicant's amendment to the claims 
are entered with respect to claims 1-6 and 8-28. The objections and rejections follow. 

Claim Objections 

4. Claim 23 is objected to for improper use of the English language. 

5. As presently submitted, amended claim 23 reads "The chemical reactor 
according to claim 18, the first reaction section, the second reaction section and the 
third reaction section are formed on said substrate." The claim language is improper 
because it lacks a necessary conjunction word or phrase to link claim 23 to the claim 
from which it depends (i.e. claim 18). Examiner suggests correction by amending the 
claim to read "The chemical reactor according to claim 18, wherein the first reaction 
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section, the second reaction section and the third reaction section are formed on said 
substrate." 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office Action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

7. Claims 1-6, 8-10, 15, and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Boneberg (US 6277339). 

8. With respect to claim 1, Boneberg discloses a chemical reactor comprising: (a) a 
first reaction section (12) which has a first flow path which is provided on a surface of a 
substrate and in which a first reaction is caused; (b) a heating section (11) which heats 
the first reaction section; and (c) a second reaction section (10) which has a second 
flow path which is provided on the surface of the substrate and in which a second 
reaction is caused using heat of the heating section transmitted via the first reaction 
section. 

9. With respect to claim 2, Boneberg discloses wherein the first reaction and the 
second reaction are different reactions (see Boneberg, column 3, lines 55-67; and 
column 4, line 1). 
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10. With respect to claim 3, Boneberg discloses wherein the second reaction is 
caused at a temperature lower than a temperature at which the first reaction is caused 
(see Boneberg, column 3, lines 60-63). 

1 1 . With respect to claim 4, Boneberg discloses wherein the first flow path and the 
second flow path are coupled (see Boneberg, drawing). 

12. With respect to claim 5, Boneberg discloses wherein the second reaction section 
(10) comprises a vaporization reaction section which vaporizes a generation fuel, and 
the first reaction section (12) comprises a reforming reaction section which reforms the 
vaporized generation fuel (see Boneberg, column 3, lines 55-67; and column 4, lines 1- 
15). 

13. With respect to claim 6, Boneberg discloses wherein the first reaction section 
comprises a reforming reaction section which reforms a generation fuel, and the second 
reaction section comprises a carbon monoxide elimination section which eliminates 
carbon monoxide produced in the first reaction section (see Boneberg, column 3, lines 
55-67; and column 4, lines 1-15). 

14. With respect to claim 8, Boneberg discloses wherein the heat of the heating 
section is transmitted from the first reaction section to the second reaction section via 
the substrate (see Boneberg, (see Boneberg, column 3, lines 55-67; and column 4, lines 
1-15). 

15. With respect to claim 9, Boneberg discloses wherein a distance between the first 
flow path (12) and the heating section (11) is shorter than a distance between the 
second flow path (10) and the heating section (11) (see Boneberg, drawing). 
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16. With respect to claim 10, Boneberg discloses wherein the second flow path is 
disposed on a periphery of the first flow path (see Boneberg, drawing). 

17. With respect to claim 15, Boneberg discloses wherein the heating section (11) 
comprises a combustion section which performs heating by a combustion reaction (see 
Boneberg, column 3, lines 40-55). 

18. With respect to claim 16, Boneberg discloses wherein the combustion reaction 
heats the first reaction section via the substrate (see Boneberg, column 3, lines 30-55). 



Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

20. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

21. This application currently names joint inventors. In considering patentability of 



the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

22. Claims 10-12, and 18-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boneberg (US 6277339). 

23. With respect to claim 10, Boneberg discloses a chemical reactor comprising: (a) 
a first reaction section (12) which has a first flow path which is provided on a surface of 
a substrate and in which a first reaction is caused; (b) a heating section (11) which 
heats the first reaction section; and (c) a second reaction section (10) which has a 
second flow path which is provided on the surface of the substrate and in which a 
second reaction is caused using heat of the heating section transmitted via the first 
reaction section. 

Boneberg does not disclose wherein the second flow path is disposed on a 
periphery of the first flow path. 

However, Boneberg explains that his chemical reactor is not specifically limited to 
the embodiment shown in the drawing of his disclosure (see Boneberg, column 4, lines 
50-67). Moreover, Boneberg discloses the possibility for having an additional gas 
purification section downstream of the second reaction section (10) for further 
elimination of CO gas that may be present in the second reaction section (i.e. CO shift 
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stage) effluent (see Boneberg, column 4, lines 5-12). In this regard, Boneberg suggests 
that the burner unit (3) itself may similarly be designed to provide for further elimination 
of CO gas that may be present in the second reaction section (i.e. CO shift stage) 
effluent, whereby reformate product exiting the second reaction section (10) would be 
routed to the burner unit (3) for further elimination of CO gas (see Boneberg, column 4, 
lines 11-15). In such case, at least a portion of the second flow path would necessarily 
need to be disposed on a periphery of the first flow path so as to return the reformate 
product to the burner unit using the embodiment shown by Boneberg in the drawing of 
his disclosure. 

Therefore, it would have been obvious to the person having ordinary skill in the 
art of chemical microreactors to provide a second flow path disposed on a periphery of 
the first flow path in order to return a reformate product exiting the second flow path to 
the first flow path in order to effect additional removal of CO gas remaining in the 
reformate product as taught by Boneberg. 

24. With respect to claims 11 and 12, Boneberg discloses wherein his chemical 
reactor is compact in size (e.g. microscale). Furthermore, it is known in the art to 
provide grooves as flow channels for reaction components in chemical microreactors 
(see generally, S.J. Haswell et al., Chemical and Biochemical Microreactors, 19 Trends 
in Analytical Chemistry 389-395 (2000) (entire disclosure, and especially Fig. 1 and 
accompanying text)). 

25. With respect to claim 18, Boneberg discloses the possibility for having a third 
reaction section for additional gas purification downstream of the second reaction 
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section (10) for further elimination of CO gas that may be present in the second reaction 
section (i.e. CO shift stage) effluent (see Boneberg, column 4, lines 5-12). 

26. With respect to claims 19 -21, Boneberg discloses wherein the potential third 
reaction section would be thermally coupled to the second reaction (10) section which, 
in turn, is thermally coupled to the first reaction section (12) (see Boneberg, column 1, 
lines 30-67; and column 4, lines 1-15). 

27. With respect to claim 22, Boneberg discloses wherein the third reaction section 
(see Boneberg, column 4, lines 5-15) comprises a vaporization reaction section which 
vaporizes a generation fuel, the first reaction (12) section comprises a reforming 
reaction section which reforms the vaporized generation fuel, and the second reaction 
section (10) comprises a carbon monoxide elimination section which eliminates carbon 
monoxide produced in the first reaction section. 

28. With respect to claim 23, Boneberg discloses wherein the first reaction section 
(12), the second reaction section (10) and the third reaction section (see Boneberg, 
column 4, lines 5-15) are formed on the substrate (see Boneberg, drawing). 

29. With respect to claim 24, Boneberg discloses wherein the potential third reaction 
section would be thermally coupled to the second reaction (10) section which, in turn, is 
thermally coupled to the first reaction section (12) (see Boneberg, column 1, lines 30- 
67; and column 4, lines 1-15). 

30. With respect to claim 25, Boneberg discloses wherein a distance between the 
second flow path and the heating section is shorter than a distance between the third 
flow path and the heating. section (see Boneberg, drawing; and column 4, lines 5-15). 
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31 . With respect to claim 26, see discussion supra at paragraph 23. 

32. With respect to claim 28, Boneberg discloses a chemical reactor comprising: (a) 
a first reaction section (12) which has a first flow path and in which a first reaction is 
caused; (b) a heating section (3) which heats the first reaction section (12); and (c) a 
second reaction section (10) which has a second flow path and in which a second 
reaction is caused using heat from the heating section, the second reaction being 
caused at a temperature which is lower than a temperature at which the first reaction is 
caused (see Boneberg, column 3, lines 30-67; and column 4, lines 1-15). 

Boneberg does not disclose wherein a plurality of substrates including first and 
second substrates laminated on each other to form the chemical reactor. 

However, it is a commonly known technique in the art of chemical micoreactors 
to stack thin layers (i.e. substrates) of material via microlamination techniques so as to 
form channels and partitions for the reaction components (see generally, S.J. Haswell et 
al., Chemical and Biochemical Microreactors, 19 Trends in Analytical Chemistry 389- 
395 (2000) (entire disclosure, and especially page 390)). 

Therefore, it would have been obvious to the person having ordinary skill in the 
art of chemical microreactors to form the device of Boneberg by microlaminating a 
plurality of substrates one over another in order to form the flow channels of the first and 
second flow paths. 

33. With respect to claim 28, Boneberg discloses a fuel cell system comprising: (a) a 
chemical reactor (1) which comprises: (i) a first reaction section (12) which has a first 
flow path and in which a first reaction is caused in the first flow path; (ii) a heating 
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section (3) which heats the first reaction section; and (iii) a second reaction section (10) 
which has a second flow path and in which a second reaction is caused using heat from 
the heating section, the second reaction being caused at a temperature which is lower 
than a temperature at which the first reaction is caused (see Boneberg, column 3, lines 
30-67; and column 4, lines 1-15); and (b) a fuel cell which generates electricity using a 
fuel reformed by the chemical reactor (1) (see Boneberg, column 4, lines 5-15). 

Boneberg does not disclose wherein a plurality of substrates including first and 
second substrates laminated on each other to form the chemical reactor. 

However, it is a commonly known technique in the art of chemical micoreactors 
to stack thin layers (i.e. substrates) of material via microlamination techniques so as to 
form channels and partitions for the reaction components (see generally, S.J. Haswell et 
al., Chemical and Biochemical Microreactors, 19 Trends in Analytical Chemistry 389- 
395 (2000) (entire disclosure, and especially page 390)). 

Therefore, it would have been obvious to the person having ordinary skill in the 
art of chemical microreactors to form the device of Boneberg by microlaminating a 
plurality of substrates one over another in order to form the flow channels of the first and 
second flow paths. 

34. Claims 13, 14, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boneberg (US 6277339) in view of Schuessler (US 6428758). 

35. With respect to claim 13, Boneberg discloses a chemical reactor comprising: (a) 
a first reaction section (12) which has a first flow path which is provided on a surface of 
a substrate and in which a first reaction is caused; (b) a heating section (11) which 
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heats the first reaction section; and (c) a second reaction section (10) which has a 
second flow path which is provided on the surface of the substrate and in which a 
second reaction is caused using heat of the heating section transmitted via the first 
reaction section. 

Boneberg does not disclose wherein the chemical reactor further comprises a 
thermometer section which measures a temperature of the heating section. 

However, Schuessler discloses a reformation reactor with a reaction zone 
containing a reformation catalyst to which a hydrocarbon gas mixture is supplied (see 
Schuessler, column 1, lines 11-14). Schuessler provides temperature sensors (11, 12) 
in the reaction zone to monitor the reaction temperature, and explains that monitoring 
and adjusting the reactor temperature "ensures optimal evaporation [vaporization] under 
all operating states and therefore also a very good dynamic behavior during load 
changes" (see Schuessler, column 4, lines 57-59). 

Therefore, the person having ordinary skill in the art of chemical reactors would 
have been motivated to modify the reactor of Boneberg to incorporate use of 
temperature sensors in the reaction zone (e.g. in a "thermometer section") (as taught by 
Schuessler) in order to ensure optimal conversion of the generation fuel. 

Finally, the person having ordinary skill in the art of chemical reactors would have 
had a reasonable expectation of success in combining the temperature sensors of 
Schuessler into the chemical reactor of Boneberg because (1) both Boneberg and 
Schuessler are directed to the catalytic reforming of fuel, e.g. for use in fuel cell 
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applications, and (2) the temperature sensors of Schuessler are entirely compatible for 
use in the reactor of Boneberg. 

36. With respect to claim 14, Schuessler discloses a chemical reactor comprising a 
control mechanism that causes the heating section to generate heat based on the 
temperature information obtained by the thermometer section (see Schuessler, column 
4, lines 32-38 and 47-52). 

37. With respect to claim 17, Schuessler discloses a chemical reactor having a 
heating section comprising temperature sensors (11,12) (see Schuessler, drawing). 

Response to Arguments 

38. Applicant's arguments with respect to all claims have been considered but are 
moot in view of the new grounds of rejection. 

Conclusion 

39. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office Action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

40. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Randy Boyer whose telephone number is (571) 272- 
7113. The examiner can normally be reached Monday through Friday from 8:00 A.M. to 
5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola, can be reached at (571) 272-1444. The fax number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



RPB 




ftler.n Caldarotei 
Supervisory Patent Examiner 

^echno?D£?y O^or 1700 



